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The oligotrophic communities that we studied are characterized
by acidic soils (pH 5-6) and low concentrations of P, Ca, Mg, K
and Na. The contribution of the major botanical families to total
plant biomass in these pastures has been studied previously
(Hernández el al. 1985, 1990). In this study, we examine the
degree in which the most frequent species of these communities
are also those with the greatest biomass. We hope that our results
will help to clarify the relationship between frequency and plant
biomass, a relationship which has not been greatly examined in
prcvious ecological studies of pastures.
Materials and methods
Plant inventories for seventy-five 25 x 25 cm plots, chosen
randomly from sixteen Mediterranean pasture communities of
west-central Spain were studied. Plant weight is considered as an
estimation of abundance. The sampling took place during the stage
of highest production (Montalvo et al. 1982). Estímales of 45 soil
variables were obtained by means of chemical and physical
analysis (Hernández 1985).
Correspondence analysis and step-by-step múltiple linear
regression analysis were performed using the logarithm of species
weights for all species which were present three or more times (a
total of 67 of the 142 species inventoried).
Results and discussion
Biocenotic Variation Through the Study of the Responsible
Species Weights and Ecological Factors
The results of correspondence analysis of species weight are
completely comparable with those obtained in the presence-
absence analysis. The soil factors responsible for the biocenotic
variation in these pastures have already been studied (Hernández
and Pastor 1988). Weight variation reflects to a large degree the
available water contení, surface layer aeration and the contení of
the basic cations and nitrogen. The ecological factors that most
affect productivily have not been easy lo observe. The mairix for
ihe linear correlaiion of all ihe environmental parameters sludied
shows no significan! correlation bclween biomass and abioiic
faciors. Biomass was significantly correlated only wiih the
expected variables: degree of grazing, máximum grass height in
each plot and legume weight. However, ihe mulliple linear
regression analyses allowcd the environmental factors to be better
defined. The following equations show ihe relationship between
soil factors (the independen! variables) and plant biomass (ihe
dependen! variable):
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R
0.47**
0.57**
0.69**
0.72**
% Variance
21.76
32.22
47.69
51.34
y= 76 + 245x1
y = 39 + 293x1+15x2
y = -37 + 282x1 + 27x2 + 83x3
y = -54 + 232x1 + 30x2 + 72x3 + 4x4
where y = plant biomass; x¡ — K contení in the exchange soil
complex; x2 = Mg; x¿ = H; and x4 = % organic matter. K and Mg
are the two macronutrients thal most affect biomass. Plañí
produclion in ihese pasiures seems lo depend on the joint action of
all ihese faciors.
The second regression analysis shows how species weighl
depends principally upon ihose species whose weight is greater
than 5 g, and secondly upon Ihe species that wcigh 1-5 g. The
corresponding equalions are:
R % Variance
y= 10.87+ 6.8x, 0.77*** 59.5
y= 0.81+7.89x, + 2.79x2 0.91*** 83.9
The informalion coniained in these two variables is clcarly
valuable for the better comprchension of biocenotic variation as
estimaled by species weight.
Evaluation of Species Contribution to Production
Table 1 lists those species thal were present in ovcr 20% of the
plots and that weighed al leasi 2 g in the square in which they were
present. Only 14.7% of all the species were abundant following
these criteria. Of ihese, only six species were the most
preponderant: A. castellana, G. fragilis, C. dactylon. T.
subterraneum, O. compressus and P. lanceolata.
Table 1. The most abundant and importan! species ¡n the studied pastures.
Presence Importance*
(number of quadrats)
Agroslis castellana
Gaudinia fragilis
Cynodon dactylon
Bromus hordaceus
Agroslis pourrelii
Vulpia mural is
Vulpia bromoides
Holcus setiglumis
Briza minar
Anthoxanthum arislatum
Avena barbota
Trifolium subterraneum
Trifoliitm dubium
Trifolium cernum
Ornilhopiis comprcssus
Trifolium campestre
Planiago lanceolaia
Tolpis barbota
Juncia bufonius
Chrysanlhemum myconis
Crcpis capiüaris
57
52
48
42
35
30
28
24
18
15
15
43
30
26
25
19
33
22
19
18
17
39
15
18
6
2
1
3
—
—2
6
14
—2
8
2
8
6
1
3
4
* no. of quadrats whcrc species wcight is highcr ihan 2 g.
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This cvaluation has been carried out ¡n view of class frequency
distribution by weight.
The mínimum weight per plot corresponds to the área in which
the soil had the lowest Ca and Mg levéis (1.21 meq/100 g of soil
for the Ca + Mg total). The máximum weight is found in the plot
with the highest concentrations for tríese elements (12.31
meq/lOOg of soil). Table 2 lists the most abundant species with
their mínimum and máximum weights, as well as the total number
of species presen» in the plots where these weights were measured.
Table 3 gives the dry weights per plot for the grasses and legumes
that were most common in these pastures. The evaluation of
species biomass contribution ¡s shown in Table 4.
Table 2 Mínimum and máximum valúes for the weights of the major
species, their contribution to quadrat biomass, and number of
accompanying species in the quadrat.
Table 3. (continued)
Valúes in Quadrats
Weighi
A s; rostís castellana
Cynodon dactylon
Gaudiniafragilií
T. subterraneum
0. compressuí
Plantago lanceolala
Muí.
£
0.12
0.01
0.01
0.03
0.04
0.12
Contrib.
Biomass
%
1.44
0.03
0.16
0.22
0.21
0.23
No.
Sp.
total
23
16
9
12
9
17
Weight
Max.
g
25.30
4.50
8.87
6.67
15.28
18.28
Contrib
Biomass
%
75.5
14.1
32.8
42.9
38.2
44.9
No.
Sp.
total
6
13
1
7
14
15
Table 3. Weight valúes and ranges for the main grass and legume species.
Weight/Tiller (g)
Mínimum Máximum Mean
Agrostis castellana
Anthoxanlhum arista tum
A vena borbota
Bromas hordaceus
Cynosurus echinatus
Dactylis glomcrata
Gaudinia fragilis
Holcus latíalas
0.065
0.037
0.187
0.037
0.083
0.435
0.020
0.159
0.338
0.055
0.627
0.204
0.175
1.187
0.071
0.938
0.171
0.050
0.394
0.089
0.134
0.802
0.059
0.518
Weight/Plant (g)
Lotus hispidas
Ornilhopus compressiis
Trifolium arvense
Trifoliiim campestre
0.163
0.192
0.139
0.045
1.000
2.858
0.417
0.754
0.639
1.132
0.227
0.292
Weight/Plant (g)
Trífolium cernuum
Trifotium dubium
Trífolium gtomeratum
Trífolium striatum
Trífolium subterraneum
0.032
0.042
0.051
0.189
0.098
0.379
0.216
0.325
0.500
2.429
0.184
0.133
0.186
0.336
0.798
Table 4. Relative importante of biomass of the major plant groups
expressed in percentage of quadrats.
Biomass of Quadrats Quadrats (%)
Predominarles of grasses 33.3
Predominante of legumes 21.3
Predominance of olhers 18.7
Similar weights of grasses and legumes 14.7
Similar weights of grasses and olhers 93
Similar weights of legumes and others 2.7
Predominance ofannuals 48.0
Predominance of perennials 30.0
Similar weights of annuals and perennials 21.0
Conclusions
These results demónstrate that the most common grass specíes in
these pastures were also those with the greatest biomass. In
addition, legume contribution to biomass is almost as signiñcant,
whether considered alone or together with species from other
botánica! families.
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